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(54) Ready-to-bakei shelf-stable cake dough and process for Its manufacture 

(57) The inventiori relates to a ready-to-bake, shelf- 
stable cake dough consisting essentially of flour, fat. * 
sugar, eggs and water and usual dough additives and 
comprising a leavening system, the dough having a ' - 
water activity of below 0,85 and being packed in an 

essentially gasnmpermeable pouch in an atmosphere 

of an inert gas containing less than 4%, preferably less 
than 2% residual oxygen. The invention further relates 
to a process for the manubcture of such a dough. 
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Description 

The present invention relates to a ready-to-bake, shelf-stable cake dough and the process for its manufacture. 
Liquid doughs are known which require chemical conservation and low temperatures for suitable storage stability. 
5 Gernnan patent DE 36 32 567 discloses liquid doughs which can be stored for about six weeks under cooling after hav- 
ing been pasteurized at temperatures up to 75*C. 

German patent DE 37 26 577 discloses a dough which can be kept for long periods without preservatives and with- 
out cooling due to its low water activity of between 0.60 and 0.80. This dough shouU contain 30-40% enzyme deacti- 
vated flour and a rather high proportion of 20-30% of dried starch and only 5-10% water. Therefore this dough is not 
10 pourable but must be rolled and cut into pieces and due to the required low water content it is impossible to incorporate 
whole eggs because this would cause a too high water content. 

It has been one object of the present invention to provide a ready-to-bake. shelf-stable cake dough which is suffi- 
ciently liquid to be pourable and which can contain a high amount of liquid whole eggs as is required for certain cakes. 
According to the present invention a ready-to-bake. shelf-stable cake dough consisting essentially of flour; fat, 
75 sugar, eggs and water and usual dough additives is provided, which dough has a shelf-stability at ambient temperature 
' ' of at least four months, preferably of four to six months and most preferably of 9 to 1 2 months. The dough of the present 
invention has a water activity of below 0.85. preferably of 0,81-0.83. and an overall water content of 18-25%, preferably 
of 20-23%. The dough according to the invention Is packed in an essentially gas-inripernrieable pouch in an atmosphere 
of an inert gas containing less than 4%, preferably less than 2% residual oxygen. 
^ 20 The cake dough according to the present invention consists essentially of (all percentages based on the final dough 
composition): 

15-25% fat 

15-30% whole egg (liquid) ... 
25 3-6% glycerol 
20-30% sugar 
10-15% flour 
10-15% starch. 

30 Preferably the fat to be used in the invention is a hydrogenated, highly saturated vegetable fat containing no lauric 
acid and with a free add content below 0.3%, preferably below 0,1% (calculated as oleic ackJ). an iodine value (Wijs) 
of 66-75g/100g. preferably 68-73g/100g. a peroxide value of max. 1.2, preferably max. 1,0 meg 02/kg and a melting 
point of 20-35^C. preferably 32-35**C. 

The egg component used according to the invention preferably is a pastairized liquid whole egg conposifion which 
35 e.g. has been pasteurized at 65''C for 3 minutes. A commercial composition of this kind usually has a dry matter content 
of 23%. i.e. a humidity of up to 77%. ^ 

The dough according to the invention contains 3-6% glycerol in order to control the required water activity of the 
dough. 

The dough contains sugar not only for organoleptic reasons, but a high level of sugar is also used in order to lower 
40 the water activity. 

Special care must be taken in the selection of the enzyme-inactivated flour. The alpha-amylase activity (determined 
by an accelerated Visco-test) should be essentially zero, the lipase activity (determined by the method of Purr: Nahrung 
9.445-454 (1965)) should be essentially zero and the peroxidase activity (determined by the modified Guaiacol assay 
. according to Schwimmer: Food Enzymology, 207-208 AVI Publ. Comp. Westport USA (1981)) should be reduced by 
45 more than 90%. Preferably the flour has also no lipoxygenase activity (determined by Williams: Food Technology 40 
' 130-140(1986)). 

It was found that during the enzyme-inactivation of the flour by heat-treatment a pregelatinlsation of the starch must 
be avoided because this may cause difficulties in tiie spreading characteristics of the dough. Therefore, as far as heat- 
treatment is applied, this has to be done without any pregelatinlsation. 
50 The starch, which is also incorporated into the dough of the present invention, preferably is a native wheat starch. 
The dough of the present invention also contains a leavening system. 

The leavening system may comprise an encapsulated chemical raising system which is stable during the storage 
of the dough. Preferably sodium bicartx)nate, which is encapsulated with cotton seed oil. is used. This system is stable 
at ambient temperature.and acts as a raising system only at higher temperatures which means only during baking, 
55 when the coating melts at tenrperatures above eo^'C. 

Preferably the leavening system also comprises an inert gas which is partially soluble in the dough. e.g. NgO. Dur- 
ing preparation of the dough this gas sdubilizes into the dough and parfly forms gas bubbles. The dough density is then 
between 0,5 and 0,7 g/ml. but during storage density inaeases up to about Ig/ml. When the dough is baked, this gas 
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contributes to the volume increase and the shape of the cake. 

N2O is preferred as such inert gas because it does not change the acidity and the taste of the product. 
The dough of the present invention nrtust be packed in an essentially gas-jmpenneabie pouch in an atmosphere of 
inert gas containing less than 4%. preferably less than 2% residual oxygen. 
5 Suitable pouch materials are commercially available. Preferably the pouch material is a laminate of different mate- 
rials with low gas permeation rates. A preferred laminate is a polyester-aluminium-polyethylene laminate. 

. It is essential that during the manufacturing process oxygen is conpletely removed from the dough and the dough 
is stored in an atmosphere which is as far as reasonably possible free from oxygen. This goal is obtained by a repeated 
sequence of applying vacuum and breaking the vacuum by an inert gas. which is preferably nitrogen. A vacuum of -0.5 
10 bar (-0,05 MPa) might be sufficient 

In a preferred process for the manufocture of the ready-to-bake, shelf-stable cake dough according to the present 
invention - , 

a) 10-1 5% (based on the final dough conposition) of ,ah enzyme-inactivated flour, 
IS 10-15% starch, preferably native wheat starch. 
20-30% sugar (sucrose), 

0,1 -0,7% of an encapsulated cheniical raising system, salt and optionally xanthan gutn 
. are homogeneously mixed 

20 b) 15-25% fat pressurized with an inert gas, preferably nitrogen, are placed into a mixer, whereafter vacuum is 
applied and a liquid mix of 
15-30% liquid, pasteurized whole eggs and 
3-6% glycerol 

is sucked into the mixer in which the fat and the liquids are intensively mixed under vacuum to create an emulsion 
25 and remove the oxygen, whereafter the vacuum is broken with inert gas. preferably nitrogen; 

c) the premix powder of step a) is added to the emulsion of step b) and mixed with the enriulsion under vacuum for 
several minutes, preferably 10-12 minutes; 

30 d) several, preferably 3, successive phases of injection of inert gas followed by vacuum during mixing are applied, 
to ensure a content of oxygen as low as possible; 

e) the vacuum is broken with an inert gas which is at least partly soluble in the dough, preferably N2O. and the 
dough is pressurized with said gas up to 1-2 bar (0,1-0,2 MPa) and mixed under this atmosphere for another 20-30 

35 minutes.; 

f) whereafter the dough is packed in an essentially gas-impermeable pouch which is flushed with inert gas before 
it is sealed. 

40 The packaged ready-to-bake dough according to the invention does not need any chemical presen/ative for shelf- 
stability, although it may contain some potassium sorbate. Moreover, the packaged dough according to the present 
invention does not need a pasteurization or another heat-treatment step to obtain an excellent shelf-stability of 4-6 
months and even more at ambient temperature. 

The invention will be further illustrated by the following Example. 

45 , . , " 

Example 

A dough is prepared from the following components: - 

so 



al) 


enzyme-inactivated flour 


11.40% 


a2) 


wheat starch 


12,57% 


a3) 


sugar 


26,20% 


a4) 


coated sodium bicarbonate 


0.12% 
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(continued) 



a5) 


acid sodium pyrophosphate 


0,11% 


a6) 


salt 


0,20% 




rNtsiuui r ^Aaiiiiiaiie^ 


U, IUTd 


b1) 


Blscuitlne N® (hardened arachis oiQ 


18.50% 


b2) 


whole eggs - 


25.80% 


b3) 


glycerol 


5.00% 



The fat, component b1 , pressurized with nitrogen up to a pressure of 1 ,5 bar, was placed into a mixer, whereafter 
vacuum, up to -0,5 bar was applied and with this vacuum a liquid mix of the whole eggs and the glycerol (components 
b2 and b3) was sucked into the mixer. In this mixer the fat and the liquids were then intensively mixed by means of pad- 
75 dies under a vacuum until a homogeneous emulsion was obtained. The vacuum w^ then broken with nitrogen and a 
thorough mixture of components a1-a7 was added to the emulsion. Mixing was continued under vacuum of -05 bar for 
1 0 minutes. While mixing was continued the vacuum was broken three times by the injection of nitrogen. Finally the vac- 
uum was broken with N2O and the mix was pressurized with N2O up to 1 .5 bar under continued mixing for another 25 
minutes. 

20' The so-prepared dough was filled into a polyester/aluminium/poiyethylene laminate pouch in a manner which 
excluded the contact with air as far as possible by flushing the head space of the pouch with N2O. 

The so-prepared and packaged dough had an excellent shelf-stability for more than 4 months at ambient temper- 
. ature. The dough could be poured from the pouch directly into the baking moukJ and baked to yield an excellent cake. 

25 Claims 

1. Ready-to-bake. shelf-stable cake dough consisting essentially of flour, fat, sugar, eggs and water and usual dough 
additives and comprising a leavening system, the dough having a water activity of below 0,85 and being packed in 
an essentially gas-impermeable pouch in an atmosphere of an inert gas containing less than 4%. preferably less 

30 than 2% residual oxygen. 

2. Cake dough according to daim 1 having a shelf stability at ambient temperature of at least 4 months. 

3. Cake dough according to one of the preceding claims which is pourable. 

35 . y ' . 

4. Cake dough according to one of the preceding claims having an overall water content of 18-25%, preferably 20- 
23%. . 

5. Cake dough according to one of the preceding clainr^ having a water activity of 0.81 -0,83. , 

40 

6. Cake dough according to one of the preceding claims consisting essentially of 

15-25% fat 

15-30% whole egg (liqukl) , 
45 3-6% glycerol 

20-30% sugar. 
10-15% flour 
10-15% starch 

. 50 7. Cake dough according to one of the preceding claims containing 0,1-0.7% of an encapsulated chemical raising 
system. 

8. Cake dough according to one of the preceding claims which is leavened by an inert gas, which Is partially dissolved 
in the dough. 

55 

9. Cake dough according to daim 8 wherein sad inert gas is N2O. 

10. Cake dough according to one of the preceding claims containing a fat having a melting point of 20-35*'C. 
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11. Cake dough according to one of the preceding clainis containing a lat which is a hydrogenated, highly saturated 
vegetable fat containing no lauric acid. . 

12. Cake dough according to one of the preceding dainis which is packed in an essentially gas-impermeable pouch 
5 formed from a polyester/aluminium/^lyethylene-laminate. 

^ 13. Process for manufacturing a ready-to-bake. shelf-stable cake dough according to one of claims 1-12, wherein 

a) 1 0-1 5% (based on the final dough composition) of an enzyme-inactivated.f lour, 
10 10-15% starch, preferably native wheat starch, 

20-30% sugar, 

0,1-0.7% of an encapsulated chemical raising system, salt and optionally xanthan gum 
are honiogeneously mixed; 

IS b) 1 5-25% fat pressurized with an inert gas, preferably nitrogen are placed into a mixer, whereafter vacuum is 

applied and a liquid mix of 
15-30% liquid, pasteurized whole eggs and 
3-6% glycerol 

Is sucked into the mixer In which the fat and the liquids are Intensively mixed under vacuum to create an emul- 
20 sion and renrrave the oxygen, whereafter the vacuum is broken with inert gas, preferably nitrogen; 

c) the premix powder of step a) is added to the emulsion of step b) and mixed with the emulsion under vacuum 
for several minutes, preferably 10-12 minutes; 

25 ^ d) several, preferably 3, successive phases of injection of inert gas followed by vacuum during mixing are 
applied, to ensure a content of oxygen as low as possible.; 

e) the vacuum is broken with an inert gas which is at least partly soluble in the dough, preferably N2O, and the 
dough is pressurized with said gas up to 1 -2 bar (0. 1-0.2 MPa) and mixed under this atmosphere for another 

30 20-30 minutes; 

f) whereafter tiie dough is packed In an essentially gas-impermeable pouch which. Is flushed with inert gas 
before it is sealed. 

35 14. Process according to daim 1 3 wherein an enzyme-inactivated f four Is used which has an alpha-amylase activity of 
essentially zero, a lipase activity of essentially zero and a peroxidase activity reduced by more ttian 90%. 

15. Process according to claim 13 or 14, wherein a fat is used which is a hydrogenated, highly saturated vegetable fat 
(Containing no lauric acid and witti a free add coritent below 0,3%, preferably below 0,1% (calculated as oleic acid). 
40 an iodine value (Wijs) of 66-75 g/IOOg. preferably 68-73 g/IOOg. a peroxide value of max 1.2. preferably max 1.0 
meg Og/kg. and a melting point of 32-35*'C. 



45 
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